The goal of this study was to analyze the process and characteristics of withholding or withdrawal of life support (WLS) in Korean intensive care units (ICUs).
Introduction
End-of-life care is a major issue in medical ethics due to the advancement of life support technology. [1] Intensive care may prolong the dying process in patients who are unresponsive to treatment already provided. [2] The concept of withholding or withdrawing of life support (WLS) was introduced to limit the suffering of critically ill patients. Decisions regarding WLS are difficult and affected by several factors including not only disease severity, but also ethics, religion, culture, and legal background. [3] In Western countries, advance directives play an important role in WLS for dying patients and honor patient autonomy. However, advance directives in Korea have not been supported by law and culture under Confucianism, which requires offspring to do their best to treat parents in the name of filial piety, making decisions difficult for physicians and family members with terminally ill patients. [4, 5] WLS in the intensive care unit was typically decided without any official documentation in Korea before doctors were punished by the supreme court for aiding and abetting murder for withdrawing life support from dying patients. [6] Little information exists cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 
Materials and Methods

1) Patient population
This study was conducted after approval from the in- 
2) Collected clinical and WLS information
3) Statistical analysis
All statistical analyses were performed using SPSS 18 (SPSS Inc., Chicago, IL, USA). All continuous variables 
Results
Over the 1-year period of the study, 2,685 patients were admitted to the medical and surgical ICUs. We reviewed 348 consecutive patients who died in the ICUs. Of these patients, we excluded the following patients: 28 patients under 18 years of age, 32 patients with brain death, two cases involving WLS prior to ICU admission, and 1 patient who died of an unknown cause. Finally, we enrolled 285 patients and assessed the demographic and medical data of these patients. Informed consent for WLS was obtained from 228 patients (80.0 %). Seven patients in WLS group did not complete the list for which life support modalities would be withheld or withdrawn (Fig. 1 ). 35] The SOFA score on admission to the ICU was 13 [9] [10] [11] [12] [13] [14] [15] [16] in patients in the WLS group and 13 [11] [12] [13] [14] [15] [16] in the non-WLS group (p = 0.315). The SOFA score was also increased 18 [16] [17] [18] [19] [20] at the time of WLS decision. Table 3 shows clinical data of patients in the WLS group.
In the WLS group, the median time from ICU admission to making the decision for WLS was 156 [38-327] hours and median time from WLS decision to death was 9 [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] hours. Thirty-seven patients (16.2 %) died within 1 hour of WLS approval, and 182 patients (79.8 %) died on the day of WLS approval. The most frequent cause leading to WLS decision was refractory shock accompanied by respiratory failure (50.9 %, 47.4 %, respectively (Table 3) . Table 4 shows the lists of withheld/withdrawn actions on the informed consent form for WLS. No patient had signed informed consent to withdraw life support modalities which had already been applied. Among patients with a list of actions to be withheld on the informed consent form for WLS (n = 221), the most frequently withheld life support modality was chest compression (n = 221, 100%), followed by defibrillation (n = 212, 95.9 %), pacemaker insertion (n = 140, 63.3 %), and increased dose of vasopressor (n = 107,
48.4%). Endotracheal intubation was withheld in 9 patients
(4.1%), mechanical ventilation in 10 patients (4.5%), and nutrition in 25 patients (11.3%) ( Table 4) . Table 5 shows the family members who made the WLS decision. The main family members who signed informed consent for WLS were sons (n = 121, 50.6%) and spouses (n = 45, 19.7%), followed by daughters (n = 36, 15.8%). Fortyone patients in the non-WLS group died after CPR (71.9%).
Among these patients, 11 patients (19.3%) agreed to stop resuscitation in the end, but they did not sign informed consents for WLS. whereas other variables were eliminated from the model (Table 6 ).
Subgroup analysis in patients with malignancy was done as follows: 17 patients in the WLS group were alert at the time of ICU admission, whereas none of patients in the non- 
Discussion
Our study investigated the pattern of end-of-life decisions and practices in Korean ICUs. In the present study, a large proportion of the patients and decision makers declined patients' misconceptions about end-of life care. [11] International differences were also found, in that intubation, application of ventilator and dialysis, use of vasopressors and antibiotics, and dialysis were withheld less often than reported in previous studies. [12] [13] [14] In general, making patients' their own medical decisions is more common than delegating the right to a family member.
Although Koreans want to make medical decisions by themselves and prefer to delegate decisions to their spouses when they are unable, [3] offspring, especially sons, were the main family members who decided WLS in this study. In our study, in 53.1% of cases, informed consent for WLS was signed by sons, 15.8% by daughters and 19.7% by spouses.
The reason for sons being the main decision makers might be as follows: parents often become dependent financially and emotionally on their adult children after their retirement, even though they remain capable of decision making.
Thus, many discussions, including on medical issues, are decided by patients' offspring, suppressing the expression of opinions by spouses. Preference for sons has a long tradition in Korea, and is still quite common. This is evidenced by a report that the sex ratio of newborns of multiparous women increased from 128 in the second birth to 417 in the fourth birth in cases where the first baby was a girl. [15] Informed consent for WLS was obtained for 80.0 % of patients who died in the ICUs. This result was similar to studies in Western ICUs, [16, 17] while ICUs in Asia and the Middle East where there is a culture of paternalism have reported much lower rates of WLS: 45.7-58.8 %. [13, 14] Additionally, most decisions regarding WLS were made just before death, similar to in European countries. [17, 18] Therefore, the medical decision pattern in Korean ICUs is basically comparable to that of the Western world, while
still showing traditional differences such as a preference for sons as decision makers. The relatively higher incidence of WLS in our study might be related to the short median time interval from WLS decision to death, as most patients became more critically ill prior to the WLS decision. This is similar to a study by Sprung et al [17] which showed a 14.7-hour mean time from WLS decision to death and a 76 % incidence of WLS, whereas Buckley et al. [13] described a relatively longer mean time to death and a lower incidence of WLS. Previous studies have shown an increase in WLS from 51% to 90 %, [16] and these trends are expected to continue as life support technology progresses.
All WLS decisions were made by family members in the absence of decision-making capacity in patients. Korea is an Asian country and is influenced by Confucianism, which emphasizes filial piety, and discussions about dying and the death of parents are considered to be taboo. In these circumstances, it could be inferred that life support therapy continued until treatment became medically futile, with the purpose of preparing the remaining family for separation from patients, [8] and for avoiding being blamed for neglecting their parents. [19] Old age was identified as the biggest factor that influenced WLS decision, similar to previous studies. [12, 13, 17, [20] [21] [22] Gender did not have any significance in these decisions, whereas Nakagawa, et al. described a tendency to receive early DNR orders from female patients. [23] This could be explained by the fact that Koreans are not familiar with expressing their wishes about end of life treatment regardless of gender.
Patients with neurologic disease were not prone to WLS in our study, whereas neurologic disease influenced WLS in a previous study. [24] This might be influenced by the end-oflife care policy in our hospital, which supports patients who have already made decisions regarding WLS in the general ward instead of admitting them to the ICU. This may be supported by the fact that there were only 10 patients who were admitted to the ICU because of neurologic disease.
The most common reason for ICU admission was respiratory failure in both the WLS group and non-WLS group in our data. This is a similar to the results of a previous study.
[25] The major causes for WLS did not differ from previous studies and were refractory shock and respiratory failure.
In our study, no patient decided to withdraw life support.
At ICU admission and WLS decision time, most patients were supported with a mechanical ventilator, and sedation and analgesic was given for the mechanically supported patients. Most patients were also given vasopressors at ICU admission and at WLS decision time. In Korea, withdrawing life support is not acceptable, not only because it is considered different from withholding life support for that family members abandon the patients, but also it is still not supported by law. [4, 26, 27] In these circumstances, advance directives can be introduced, [28] which request withholding a particular intervention in a terminal status, withholding resuscitation, appointment of a proxy decision maker, and a living will. Although advance directives are not supported by law in Korea, more discussions about advance directives are needed in order to not prolong futile treatment in patients with terminal status, and previous studies have displayed positive attitudes toward advance directives. [5, 29] The strength of the present study is that all data collected 
